The nursing shortage is projected to intensify in the United States. Organizations providing specialized hospice and palliative care will be particularly hard hit. The purpose of our study was to examine the influence of the nursing unit on registered nurse (RN) vacancies and test the moderating role of recruitment strategies in perinatal hospices. We estimated the association between the nursing unit and RN vacancies and tested the interaction effects of recruitment strategies (signing bonus and recruitment bonus). Our findings showed that increasing RN unit size and nursing leadership directly affected vacancies and that recruitment bonuses had stronger influence on reducing vacancies than signing bonuses. The findings offer critical insights for hospice administrators in attracting nurses among specialized hospice and palliative care providers.
The nursing shortage is projected to intensify in the United States over the next few decades. 1 The Bureau of Labor Statistics has identified nursing as one of the top growing occupations, with expected growth from 2.71 million in 2012 to 3.24 million in 2022. 2 This growth is coupled with projections that over 500 000 additional nurse replacements will be needed in the workforce by 2022 for approximately a million more nurses. The recent reforms of the health care system, combined with a strengthening of the economy, suggest that there is current ongoing need for nurses. 1 It is estimated that there will be over 100 000 open registered nurse (RN) position with almost a quarter of those on long-term care agencies. 3, 4 The shortage of RNs is also a concern in hospice and palliative care. Although data on the depth of the shortage of hospice and palliative nurses are very limited, the magnitude of the problem has been acknowledge by such organizations as the Hospice and Palliative Nurses Association. 5 In addition, agencies providing specialized hospice and palliative care, such as perinatal hospice and palliative care with its need for trained pediatric and labor and delivery nurses, have been particularly hard hit by the shortage of qualified nurses. 6, 7 The consequences of unfilled RN vacancies are substantial, with nurses reporting decreased quality of their work life and reduced time spent with patients. 8 In an environment where nurses often must work additional shifts to cover open positions, job dissatisfaction and emotional exhaustion are now commonplace. 9 Ultimately, patient care is negatively affected by understaffing, which leads to increased patient mortality, [10] [11] [12] hospital readmission rates, 13 and incidences of infection. 11 Although the literature is replete with over 30 years of research evaluating RN turnover, [14] [15] [16] [17] [18] approaches to understanding RN vacancies have been limited to reporting findings of vacancy rates and discussing national efforts to improve nursing school enrollment and expand faculty capacity. 1, 7, 19, 20 Yet, there is a growing consensus that creating an environment within the nursing unit that attracts nurses may be important to filling vacancies. 5, 21 As an example, organizations with defined career paths commensurate with education, training, and experience may create a culture of talent management and succession planning that is attractive to RNs joining the organization. 22 Additionally, when this supportive career climate is coupled with recruitment strategies such as signing and targeted recruitment bonuses, organizations may find it even easier to attract RNs to their unfilled positions. 23 Understanding the predictors of RN vacancies and the role of recruitment strategies may offer critical insights for hospice administrators in attracting nurses among specialized hospice and palliative care providers.
In this study, the influence of the nursing unit on RN vacancies was examined and the moderating role of recruitment strategies was tested. A sample of perinatal hospices was used because perinatal hospice nurses deliver highly specialized end-of-life care for the fetus, infant, mother, and family before, during, and after birth. 24, 25 It was hypothesized that certain characteristics of the nursing unit, such as unit size, leadership, support services, and career climate, would reduce RN vacancies, and that a combination of nursing unit characteristics and recruitment strategies would be most effective.
Methods

Design, Data Source, and Sample
This study used a cross-sectional, correlational design. The data for the study came from the 2007 National Home and Hospice Care Survey (NHHCS) that were collected by the Centers for Disease Control and Prevention (CDC) between August 2007 and February 2008. 26 We used the 2007 NHHCS because it was the most current data available. Participants were a nationally representative sample of hospices and home health agencies. 27 The data were collected via in-person interviews with agency directors. Although 1036 respondents were included in NHHCS, only participants who answered a key question about providing perinatal hospice care were included in the data analysis for the present study. The study focused on perinatal hospices because of the specialized nature of the nurse work environment and nursing care delivered that includes both hospice/palliative and labor/delivery care for mothers, babies, and families. 28 The participant agencies in this study included 226 agencies that were licensed hospice providers and certified by Medicare or Medicaid. Agencies were excluded from the sample if they had no RNs, provided only home health services, or had missing data.
A power analysis was conducted to determine the minimum sample size necessary to detect the effects of nursing unit characteristics on RN vacancies, if such an effect exists. The calculation was based on widely accepted conventions for statistical power (0.80), type II error rate (b ¼ 1.0 À .80 ¼ .20), and significance level (a ¼ .05). A conservative effect size of 0.15 was used in calculating the sample size. Using a power calculator for multiple regression, it was determined that a minimum of 213 hospice participants would be needed based on 40 regressors. 29 Thus, this study had sufficient power to detect the effect of the nursing unit on RN vacancies. This study was approved by the institutional review board of the University of Tennessee, Knoxville.
Measures
Registered nurse vacancies. The RN vacancy rate was calculated by the number of reported vacant RN positions divided by the total number of RN positions in specialized perinatal hospice and palliative care.
Nursing unit characteristics. Ten measures of nursing unit characteristics were created based on our prior conceptualization of the nursing environment. 28 Nursing unit characteristics were RN unit size, patient acuity, RN leadership, RN support services, RN proportion, RN education, RN certification, safety climate, career climate, and technology climate. The RN unit size was computed as the number of full-time equivalent (FTE) RNs on staff per patient. Patient acuity was derived from whether or not nurses cared for patients receiving continuous home care. Whether the agency's director had a nursing degree was the measure of RN leadership, and whether there was a clinical nurse specialist or nurse practitioner on staff was the measure of RN support services. The RN proportion was constructed based on the number of RN FTEs divided by the total number of RN and LPN FTEs. The RN education was defined as whether or not the nursing unit had RNs with their highest degree as a baccalaureate in nursing (BSN). The RNs with any medical specialty certifications was the measure of RN certification. A proxy measure was created for safety climate and was defined as whether influenza vaccinations were encouraged for nurses. Career climate was constructed as a binary measure of whether or not a hospice agency provided a career ladder for nurses. Whether nurses currently used an electronic medical records system was the measure of technology climate.
Recruitment strategies. Recruitment strategies for new hires included signing bonus and recruitment bonus. A signing bonus was defined as whether or not a hospice offered a monetary incentive to new employees joining the organization. A recruitment bonus, which is a specific type of signing bonus, was defined as whether or not a hospice offered targeted monetary incentives to new hires for specific positions that are difficult to fill.
Confounding variables. Potential confounding variables included in this study were hospice characteristics. Affiliation was constructed as a categorical variable indicating whether hospices were freestanding or not freestanding agencies (eg, hospital based, home-health based, and long-term care based). Service area was defined as whether hospices delivered care in metropolitan, micropolitan, or rural locations, using Metropolitan Statistical Area status. Metropolitan was the referent group. As a measure of organization size, hospices were categorized as small if a hospice had 100 patients/d and large if they had over 100 patients/d. Organization age was defined as the total number of years a hospice had operated as a licensed hospice. Whether a hospice reported its profit status as for-profit or other (ie, private not-for-profit, government) was a measure of ownership. Teaching status was defined as hospices that were used as a clinical training site for students. Accreditation was measured as whether the agency was accredited by the Joint Commission.
Data Analysis
Univariate analysis was performed on the variables in the study. Regression analysis was conducted to estimate the association between the characteristics of the nursing unit and RN vacancies in perinatal hospices (model 1). To examine the direct interaction effects of recruitment strategies (signing bonus and recruitment bonus) and nursing unit characteristics on RN vacancies, the regression analysis was rerun with the interaction variables (model 2). 30 Using procedures described by Aiken and West, 31 variables were multiplied to create interaction terms. Only significant interactions were reported in model 2. Postestimation analysis of the significant interactions included plotting and evaluating the nature of the interactions. 32 The complex nature of the NHHCS data necessitated that survey weights be applied to all analyses, and results of analysis are reported as weighted totals based on a population size of 728 agencies. Stata 12.0 software (Statacorp LP, College Station, Texas) was used to compute results. Table 1 summarizes the weighted descriptive statistics for the variables included in the analytical model. The RN vacancy rate among perinatal hospices averaged 7.0% with a range of 0.0% to 63.0%. On average, hospices had less than 1 FTE RN on staff per patient. Few (14.3%) hospices had patients receiving continuous home care, and most (70.3%) had an agency director with a nursing degree. Less than a quarter (23.4%) of the agencies had a clinical nurse specialist or nurse practitioner supporting the nursing staff. Perinatal hospices generally had a high rate of RNs on staff with a BSN degree (89.4%). Over half (65.5%) of the nurses had a medical specialty certification. Most perinatal hospices operated in a climate of safety (94.6%) and technology (63.8%), but few offered a climate for career development (22.1%). In all, 16% of perinatal hospices offered signing bonuses and 27.5% offered recruitment bonuses. Most perinatal hospices were nonfreestanding (56.2%), served a metropolitan area (43.6%), and were small size (87.8%). On average, the hospices operated for 16 years. They were commonly owned by nonprofit/government entities (83.0%) and used as a clinical training site for students (87.1%); however, less than half were accredited by the Joint Commission (35.3%). 
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Discussion
This study was one of the first studio to examine how nursing unit characteristics affect RN vacancies within perinatal hospices, while controlling for the hospice environment. In addition, it makes a novel contribution by considering how recruitment strategies can or moderate the association between the nursing unit characteristics and RN vacancies. Understanding the impact of these strategies in combination with the nursing unit characteristics offers critical insights that potentially can enhance recruitment policies within perinatal hospices and other institutions that deliver similar specialized care to patients.
The analysis considering nursing unit characteristics associated with RN vacancies demonstrated that RN unit size and RN unit leadership significantly decreased the RN vacancy rate. These findings suggest that organizations with larger RN units may create economies of scale that are cost advantageous for the perinatal hospice. 33 For example, hospices may offer more generous benefits and spread the burden of covering paid time off across many staff. In addition, RN leadership may reduce RN vacancies because agency directors with a nursing degree may have experience and training that garners respect and support from the RNs within the organization. 34 Future research might examine the effect of the nursing unit characteristics on other staffing outcomes such as turnover. Recruitment strategies such as signing and recruitment bonuses also demonstrated significant moderating effects on RN vacancies, when interacting with the nursing unit characteristics. The findings revealed that recruitment bonuses had a stronger significance interaction effect, compared to signing bonuses. This difference likely reflects the targeted nature of the recruitment bonus toward a specific set of nursing skills that is in short supply within the organization, while the signing bonus is extended to all new RNs joining the organization. 23 The recruitment bonus interactions with RN support services contributed to a decrease in RN vacancies. One possible explanation is that the combination of these variables creates a higher quality work environment. In this study, the perinatal hospice work environment was unique in that 90% of RNs were BSN prepared. Advance practice nurses were reflected as the RN support services variable. The combination of highly educated nursing staff supported by advance practice nurses may contribute to enhanced perinatal care and job satisfaction. These factors then contribute to a reduction in RN vacancies.
The findings from this study have important implications for hospice administrators and leaders as they develop recruitment strategies aimed at reducing RN vacancies. Addressing the factors that influence RN vacancies within an organization is critical because of the consequences these vacancies have on patient care and the cascading effect on the morale of RNs who remain with the organization. 1 In general, offering recruitment and signing bonuses initially compensate RNs for working in an environment where patients require a higher level of care. However, hospice administrators and nurse leaders should also consider that some perinatal RNs have unique skills and, as BSN-prepared nurses, that makes them highly sought after in the hospice marketplace. The fact that the recruitment bonus interaction with RN education magnified vacancies illustrates the competition for these types of individuals. Therefore, creating opportunities for promotion, enhanced leadership, continuing education, and a sense of loyalty within the organization may help reduce the vacancies.
The study had several limitations. First, no causal conclusions can be drawn because the data were cross-sectional rather than longitudinal. Second, the most recent data available from the CDC were from 2007 and made available to researcher in 2010/2011. The study data may be dated given the significant recent changes in the hospice industry including the updated 2008 Conditions of Participation. In addition, there has been changes in the RN job market, which includes seasoned RNs remaining in the workforce and an increasing number of new graduates entering the labor market. However, this study represents one of the first attempts to explore RN vacancies using these data. The detailed nature of the survey questions with respect to workforce issues provided rich insight into the nursing unit. Our findings, especially those with regard to recruitment strategies, are still very appropriate and relevant to perinatal hospice and palliative care agencies, which anecdotally still struggle to recruit skilled RNs. Without such comprehensive hospice data collected, hospice leaders and policymakers may be limited in their evidence-based decision making in the future. Finally, there may be responder bias in the data because the data were self-reported by hospices. Although the CDC maintains the quality of the data, hospice administrators may have been reluctant to report negative information through a government survey.
This study provides insight into perinatal hospice workforce recruitment strategies because it examines how nursing unit characteristics and their combination with recruitment and signing bonuses influence RN vacancies. Recruitment bonuses combined with nursing unit characteristics have a stronger influence on vacancies than signing bonuses. A high-quality work environment as measured by nursing leadership and RN support services from advance practice nurses, when combined with recruitment bonuses, reduced RN vacancies. Addressing RN vacancies within these organizations is critical because of the influence of vacancies on patient care and the morale of RNs who remain within the organization. The findings indicate that workforce recruitment strategies should focus on creating high-quality work environments with educated nursing leadership and advance practice nurses who share expertise with RNs for optimal patient care decisions. Findings from this study may have implications for other nursing hospice and palliative care environments, specifically those in which RNs are highly specialized.
